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AN ILLINOIS RECORD COPPER ERRATIC 
A. R. Crook, State Museum, Springfield, Illinois. 


In various places in Illinois, chiefly in association with Ilinoian 
and Wisconsin drifts, numerous pieces of drift copper have from 
time to time been found. 

The table below gives a list of all these specimens known to the 
writer, together with their weight, dimensions, name of the finder, 
locality where discovered and where preserved. 

Eleven counties mostly north of the center of the State are 
represented by the nineteen occurrences recorded. The most 
southerly point is Effingham, about one hundred miles from the 
southern end of the State. 

The nuggets were all found in Wisconsin or Illinoian drift, 
none in older drift. Mr. Leverett has pointed out that copper 
erratics from the Lake Superior region are found as far east as 
northwestern Pennsylvania and there are contained in Kansan 
drift, since these ice sheets came from Labrador and moved south- 
eastward, while Illinoian and Wisconsin sheets came from Labrador 
and moved in a southwestward direction. In fact, all such erratics 
found from central Indiana through Ohio to western New York 
and Pennsylvania may be referred to the Kansan, while those 
occurring in western Indiana, Illinois and eastern Iowa were 
transported during the Illinoian or later ice stages. 

All of the copper masses, small or large, are more or less rounded, 
lack protruding crystal groups, and often show glacial markings 
and malachite coatings. Six specimens in the Illinois State 
Museum are shown on plate A. 

The lumps recorded in the table range in weight from a fraction 
of an ounce to 1606 pounds. As far as is known, the latter, which 
is preserved in the State Museum, is the largest mass ever found 
in Illinois. It is fifty-one inches long, thirty-four and one-half 
inches high and six inches thick. 
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It was found in the fall of 1927 by L. J. Paul who was hunting 
on his farm eight miles southwest of Canton, Fulton County, 
Illinois. A mink had hidden in a pile of brush at the bottom of a 
small gully. To drive it out, the farmer set fire to the brush. Some 
time later as he was pushing the ashes aside, the heel of his boot 
scraped on a metallic substance. Noticing that it was yellow and 
shiny, he tried to find the outline of the mass. He thought that it 
might be buried gold so he worked alone. As it was located in 
the bottom of a gully it was in a difficult place to work and great 
effort was necessary to dig it out. Finally it was placed on skids, 
fastened to a tractor and drawn onto level ground. Soon neighbor- 
ing souvenir hunters began to cut off protruding portions with 
chisels and saws, so the farmer buried it again. Later it was 
removed and sent to the State Museum. 

It is an irregular, rather oblong mass with a few projections. 
(Plate B.) The malacite coating is chiefly in protected places. 
On the flat sides glacial striae are in evidence. Quartz crystals 
appear in places but no silver is discernable. 
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DISPERSION OF MINERALS 
A. N. WINCHELL, University of Wisconsin. 


The new methods of studying powdered minerals lead naturally, 
not only to a knowledge of their indices of refraction in ordinary 
light, but also and simultaneously to a knowledge of the variation 
in their indices with variation in the wave-length (or color) of 
light; that is, the new methods lead to a knowledge of the dis- 
persion of minerals. Of course, the dispersion of a mineral is as 
definite a physical property as its refringence or birefringence and, 
therefore, may be used to identify it. At present, data regarding 
the dispersion of minerals are remarkably scanty and in some 
cases not very accurate. All available data on dispersion (of 
reasonable accuracy) are assembled in the following table. In 
order to make these data useful for determinative purposes, the 
minerals are classified first in groups of increasing dispersion, and 
then arranged in each group in the order of increasing refringence. 

The dispersion given is always the difference between the index 
in light of 4861 A wave-length (=the Frauenhofer line F or the 
8 line of hydrogen) and the index in light of 6563 A wave-length 
(=the Frauenhofer line C or the a line of hydrogen). In the tables 
this dispersion is meant by the expression F-C. 

In anisotropic crystals the dispersion of the substance is, in 
general, not the same for light vibrating in directions which are 
crystallographically unlike. Therefore the dispersion for MN, is 
not the same as for N,, and the dispersion for NV is not equal to 
that for NV, nor to that for N,. However, these differences are 
usually small, and the only dispersion given in the table is that 
for N of isotropic substances, NV, of uniaxial substances and NV», 
of biaxial substances (with rare exceptions, in cases where data are 
not available for Nim). 

In the literature the dispersion is rarely given directly and the 
indices measured for different wave-lengths do not always include 
the wave-lengths of the F and C lines, which are the standards 
used in computing the dispersion. Therefore, it is necessary to 
obtain this dispersion by graphic (or mathematical) solution in 
many cases; when this involves considerable extrapolation the 
value of the dispersion is followed by the + sign. In order to 
permit checking of this extrapolation and also to permit the 
preparation of dispersion curves for all minerals, the original data 
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are given for yellow (the sodium D line unless otherwise noted), 
blue (or green—the exact wave-length given whenever known) 
and red (the wave-length given, if known). Ifa chemical analysis 
of the mineral sample whose dispersion was measured is available, 
the name of the mineral is followed by an asterisk. Finally, in 
order to permit verification of the data, the name of the observer 
and the place of publication are given in all cases. If a later 
publication of the data is probably more accessible than the first, 
that is commonly given preference. 

The dispersion of minerals increases, in general, with their 
refringence; nevertheless, minerals of the same refringence do not 
necessarily have the same dispersion. An interesting and possibly 
important illustration of this fact is furnished by the data regard- 
ing sillimanite and mullite. These two minerals are so much alike 
that Eitel! and Rinne? consider that they are not essentially 
different. They are both orthorhombic and have crystal forms 
which are very similar. The common prism faces are nearly at 
right angles to each other and both minerals have perfect cleavage 
parallel to the brachypinacoid. In fact, Wyckoff* was at first 
unable to distinguish between them by means of X-ray patterns, 
though he later found! ‘‘very slight but probably real differences.” 
In optical properties, also, they are almost identical. According 
to Bowen, Greig and Zies,> they both have the optic plane parallel 
with the perfect cleavage and in both the slow ray vibrates parallel 
with the vertical axis, giving positive elongation. They have the 
same optic sign, nearly the same refringence, nearly the same 
birefringence and nearly the same optic angle; in fact, when 
mullite contains four to five percent of (TiO:+FeOs), it is in- 
distinguishable from sillimanite even by means of accurate 
measurements of these optic properties. According to Bowen, 
Grieg and Zies, such mullite can be distinguished from sillimanite 
by chemical analysis or by the fact that it is colored and pleochroic 
while sillimanite is colorless. Since differences between mullite 
and sillimanite are so difficult to find, it seems important to note 
that the dispersion of mullite (.026) is more than double that of 


1 Zeit. Kryst., LXIV, 1927, p. 535. 

2 Zeit. Kryst., LXI, 1925, p. 113. 

3 Jour. Am. Cer. Soc., VII, 1924, p. 253. 

4 Am. Jour. Sci., CCXI, 1926, p. 459. 

5 Jour. Wash. Acad. Sci., XIV, 1924, p. 183. 
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sillimanite (.01 to .012) according to data now available. This 
difference, like the color, is doubtless due in part to the small 
tenor of (TiO.+Fe,03) in the mullite. It seems improbable to the 
writer that it is due wholly or even chiefly to the titanic acid and 
ferric iron, and, if mullite containing none of these substances has 
a dispersion notably higher than that of sillimanite, it would be 
difficult to explain that condition on the basis of submicroscopic 
inclusions of corundum in sillimanite, since the dispersion of corun- 
dum is no greater than that of sillimanite. Of course; it is also 
dificult to understand why admixed corundum (with N=1.76) 
should lower the indices of sillimanite from about 1.67 to about 
1.65. 

It is clear that minerals differ in their dispersion, and in some 
cases this difference will be very useful in distinguishing between 
them. The scanty data now available are summarized in the 
following table. Such data will doubtless become much more 
abundant as the new dispersion methods of measuring indices 
of refraction come into wide usage. 
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LOSEYITE—A NEW FRANKLIN MINERAL 


L. H. Bauer, Franklin, N. J. 
AND 
Harry Berman, Harvard University. 


In the Stanton Collection of Franklin minerals recently acquired 
by the Harvard Mineralogical Museum, among other interesting 
specimens was one chiefly composed of the new mineral here to 
be described. This mineral is named loseyite in honor of Mr. 
Samuel R. Losey,* a native of Franklin and for many years, until 
his death, an ardent collector of the minerals occurring there. 

Loseyite occurs as small lath-shaped bluish-white crystals more 
or less loosely grouped in radiating bundles in the cavities of a 
narrow vein composed chiefly of altered pyrochroite and sussexite. 
There are also present a few calcite crystals and a coating of hair- 
like minute needles which were identified as chlorophoenicite by 
optical tests. The untimely death of Mr. Stanton, who collected 
the specimen from an inaccessible part of the old mine workings, 
makes it impossible to state the location of the loseyite occurrence 
in the mine, since he made no record of the find. 


CHEMICAL COMPOSITION 


Loseyite is a basic carbonate of manganese and zinc in about 
equal molecular proportions, together with a slight amount of 
magnesium. The formula, deduced from the accompanying 
analysis, is 7RO-2CO,-5H20, where R= Mn"™:Zn:Mg=5:4:1. 
The formula may be written in basic form as 2RCO3-5R(OH)2. 


ANALYSIS OF LOSEYITE 


ie ike 3). 

MnO 34.94 493) 36.40 
FeO 0.64 .009{ .990=7X .141 
ZnO Sonar a 33.38 
MgO 3.42 -085/ 4.14 
COz 12.59> .286 .286=2X .143 12.90 
H20 13283" .168 .768=5X .154 13.18 
SiO, (acid insoluble) 0.16 .003 
Mn;0; 1.03¢ .007 

Total 99.38 100.00 


* Samuel R. Losey died about 23 years ago, aged about 73 years. 
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Weight of sample for analysis .4582 g. 


a. Weight of separate sample .1215 g. 

b. i : = 1302 g. 

G Le GAS . .0187 g. 

1. Analysis by L. H. Bauer. 

2. Molecular ratios omitting SiOz andMn,Q3. 

3. Calculated composition for 7 (Mn, Zn, Mg)O-2CO,: 5H,0. 


The formula here given for loseyite is analogous to that usually 
given for hydrozincite as is shown by comparing the two. 


Loseyite 2RCO;-5R(OH)2 
Hydrozincite ZnCO3 -2Zn(OH)2 


The data available on hydrozincite are not wholly satisfactory 
and further relationship between the two minerals cannot be 
definitely stated. It is certain, however, that loseyite, with its 
high manganese content deserves full species rank. 


CRYSTALLOGRAPHY 


The crystals of loseyite are monoclinic with elongation in the 
direction of the b-crystallographic axis. There were no crystals 
found which would yield really satisfactory goniometric measure- 
ments for crystallographic study. There were, however, some very 
minute lath-shaped crystals which could be used for approximate 
data. A number of these were measured, their size ranging from 
0.5 to 0.2 mm. in length. The angles finally used were obtained 
from the two best of these minute crystals. Since the mineral is 
elongated in the direction of the b-axis, the measurements were 
made with this axis vertical. In the crystallographic table below, 
the angles and elements in this abnormal position [projection on 
(010)] are given, together with those calculated for the normal 
position. Figure 1 illustrates the habit of loseyite. The orthodome 
zone is striated parallel to the direction of elongation. The form 
~(136) is the largest terminal form. Poor images were reflected 
from its faces, however, because they are etched. The prism s(130) 
is small but gave brilliant reflection. The other forms noted had 
good reflection surfaces but their minute size prevented satis- 


factory readings. 
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ANGLE TaBLE—LOSEYITE 


Side Pinacoid Position Normal Positin 
po=.88 a=.70 p=85° 30’ 
po!’ =1.62340’’ =1.43; p=85° 30’ Q=.62 c=.62 

Miller Observed Averages Calculated Miller | Letter Calculated 

Symbol ¢ p o p Symbol ¢ p 
100 85° 30’ 90° 00’ 85° 30’ | 90° 00’ 001 c 90° 00’| 4° 30’ 
110 47° 09’ 90° 00’ 46° 03’ | 90° 00’ 101 d 90° 00’ | 43° 57’ 
101 85° 30’ Se" 23" 85° 30”] S8° 23’ O11 € PRO aS iice S34 
013 o° Plane Fy OF 1 es.- 327 130 Ss 25° 32’| 90° 00 
613 —87° + 74° + —86° 04’| 72° 53’] 136 p —12° 34’] 17° 34’ 
2-7-14 | —19° + 354° + —18° 20’ | 36° 207'7-14+2 r —34° 55’ | 79° 16/ 


PHYSICAL PROPERTIES 


The optical properties were determined in immersion media 
and are as follows: a=1.637; B=1.648; y=1.676, measured in 
white light. Biaxial (+) positive; 2V=64°, Y=b. p>v weak. 

The specific gravity of loseyite was determined by floating some 
crystals in clerici solution. The value thus obtained is 3.27. The 
value calculated from the composition according to the Gladstone 
& Dale formula is 3.25, indicating that the chemical formula is 
probably correct. 

No prominent cleavage direction could be detected under the 
microscope. The hardness is about 3. 


SUMMARY 


Loseyite, occurs at Franklin, N.J.; named in honor of Samuel R. Losey, a col- 
lector of Franklin minerals. Composition, 2RCOs:5R(OH)2; R=Mn:Zn:Mg= 
5:4:1. Crystallography, Monoclinic, elongated parallel to b. ; 

a:b:c=0.70:1:0.62 B=94°30 
po:qo = .88:.62 u=85°30' 

forms: c(001), e(011), d(101), s(130), r(7.14.2), p(136). 

Optical properties: Biaxial positive, 2V =64°, b=Y, p>v, a=1.637, B=1.648, 
y = 1.676. 

Physical properties: Specific gravity=3.27. Hardness=3+. Cleavage not 
detected. Color—bluish-white. 

Association: Occurs with pyrochroite, sussexite, chlorophoenicite and calcite 
in a small vein in the ore at Franklin. 
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THE DETERMINATION OF THE CRYSTALLOGRAPHIC 
CONSTANTS IN THE TRICLINIC SYSTEM 


A. L. Parsons, University of Toronto. 


The greatest pleasure that can be obtained from the measure- 
ment of a simple crystal and the calculation of its constants is 
in connection with a triclinic crystal. The system has been much 
abused and wrongfully so. When the calculation is made in 
connection with a gnomonic projection it becomes a very simple 
problem in solid trigonometry which offers absolutely no difficulty 
toa student who understands the rudiments of plane trigonometry. 
It is true that there are spherical triangles involved; in fact there 
are polar spherical triangles. The only characteristic about polar 
triangles that one needs to know is that the angles of one polar 
triangle are equal to 180° minus the opposite sides of the other 
polar triangle. When one of these triangles is solved the other 
is automatically solved. When the writer started the present 
paper it was his intention to give a graphic solution of the con- 
stants following the classical paper of Borgstrom and Goldschmidt,’ 
which served as the model of his own paper on the same subject.” 
In proceeding with the work it became evident that a modification 
of the calculation offered many advantages in relating all the 
constants directly to two circle measurements so that the purpose 
of the present paper is to demonstrate a simple method of cal- 
culating the angular and linear constants of a triclinic crystal 
from measurements on the two circle goniometer. 

For the calculation the forms (100), (010), (001), (011), (101), 
and (111) of copper sulphate (CuSO4-5H,2O) are employed, using 
the ¢ and p values given in Goldschmidt’s Winkeltabellen and 
using the orientation adopted there. 

The determination of the following constants is given graphically 
and mathematically: 


TABLE I. 
a sin (yv—do) - tan pp=cot a av. 
B sin do: tan po =cot B av. 
i po: cot\=sin 0 
y {cot po-cot w=sin k 
6+k=y7 
A COS Po Sin pop=CoOs A av. of yo’ 


1 Zeit. Kryst., 1906, 41, 163. 
2 Am. Mineral., 5, pp. 190-194, 198-207. 
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mw COS (vy—@o) - Sin pp=cos pw av. of Wo’ 
vy measured direct av. 
_ {[sin (~—¢) - tan p™]—[sin (v—¢) tan p™]} sin a 

ee [(sin ¢-tan p 101) —(sin ¢ tan p™)] sin B ays 
b=1 

c=[sin (»—¢) tan p™]—[sin (»—$™) - tan ¢™] sin a av. 
¢o measured direct (=¢ for 001) av. 
po measured direct (=p for 001) av. 
Po= po’ Cos po (Gdt) av. 
JYo=Qo’ COS po (Gdt) av. 
Xo = sin ¢o tan po av. 
¥o’= cos go tan po 

Wo’= sin (v—@po) tan po ay. 
uo=- cos (v—d¢o) tan po 


The arithmetical calculation has been made in each case and 
yielded a perfect check for the angles and a maximum variation 
of three in the fourth decimal place for a and c, so that only the 
formulae employed are given. 

In the graphical determination of the angles the angle point 
has been determined for the plane in which the angle lies in all 
cases. Where this angle point comes on the ground circle, in 
general no special mention is made of the fact inasmuch as the 
angle point for any plane passing through the pole lies on the 
ground circle. 

Determination of a. 


From the projection (fig. 1) it is evident that 
sin (v—¢o) -tan pp=cot a=cot (180°—a) 


f in (op) =o 
or sin (vy—do OF 
and tan Ls ee, : 


The average value of a may be obtained from all terminal faces as follows: 


sin (v—@) -tanp=cot T=w’+qqo’ :sinv 


w’ 


d —= cota. 
an i 


Determination of c:b (fig. 1), for forms (011), (111), (111), (211), etc. 
sinvy—¢: tan p=coté 
C 


(cot £—cot a): sin Se 


b=1 
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Determination of u (fig. 1). 


From the projection it is also evident that 
cos (v—@o) “Sin pp=COS uw 


Graphic Determination of w. 


Locate E the angle point of the zone 001-101. Then u is the angle between 
001 and 100. 


Determination of v (fig. 1). 


For the determination of » we have the direct measurement of the angle between 
the normals to the faces (100) and (010). 

An average value of » may be obtained from the rectangular co-ordinates of 
pairs of faces in the same zones as (010) and (100), respectively. 


In the first case: 


x—x 
——*=tan 0° 
v= 2 
In the second case: 
X1— Xe 
=tanp 
Jie 


If instead of tan 0° we have a positive or negative value the corresponding angle 
must be subtracted from or added to the value of » which is obtained from the 
second calculation. 
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Figure 2. 


Determination of B. 
From the projection (fig. 2) it is evident that 
sin ¢o -tan pp=cot B=cot 180°—8 


for sin er 
OF 
and tan ee, 
1 1 


The average value for 8 may be obtained from all terminal faces as follows: 
sin @ ‘tan p=cot L=xo'+ pho’ «sin v 
x 4 

and a =cot B 
Determination of > (fig. 2). 

It is also evident from the same figure that 

COS ¢o “SiN pp=cos A=cos(180°—d) 
The average value of ) is obtained from the average value of yo’. 


Determination of c:a and a:b (fig. 2). 
For the forms in the zone (101) and (111) 
sin ¢ -tan p=cot & 


te pee 
co (ot) ar 

CB CBRE C AEG 
——- S108 = — 
OA AB a’ a 
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Taking DB =C (determined in fig. 1) and drawing DE||AC 


DB VEé 
then —=— 
EB a 
and EB=a 
By calculation c 
bo a 
—— =-_=—_—4 
C 1 
a 


Figure 3. 
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Determination of y (fig. 3). 


In the plane of 001 we take the angles between the traces of the zone 001-010 
and of the plane of the pole and 001=6, and between the zone 001-100 and of 
the plane of the pole and 001=x«, then 


cot po cot A=sin 8 
and 

cot po ‘cot u=sin k 
and 


6+KxK=y¥ 
Graphical determination of y. 


Locate M at 90° from F (001). Draw LN perpendicular to FM intersecting FV 
and FL at N and L. Determine the angle point W. Then ZNWL=y. 
Determination of ¢0, v—¢o, and po. 


In a former paper® the equations are given that are necessary for obtaining the 
best average values for xo’, yo’, p0 and ¢@o. From the average values of ¢o and v 
we obtain a good average of (y— gy). 


CONCLUSION 


The formulae that are given above furnish a simple means of 
determining the constants of a triclinic crystal with a high degree 
of accuracy. More good average values can be obtained than 
by previous methods. The readings on the goniometer are accurate 
only to the nearest minute. By using average values the constants 
in most cases can be obtained in seconds. The accuracy of the 
ratio a:b:c depends upon accuracy of angles to seconds. With a, 
B and y determined to the nearest minute there is an error in the 
fourth decimal place in the ratio a:b<c. 

By the graphical methods shown a high degree of accuracy can 
be obtained both for the angular and linear constants. 

The most important feature of the method lies in the fact that 
the results of two circle measurements of crystals can be compared 
with the constants that have been obtained by other methods 
without tedious calculation. In general the accuracy of the graphi- 
cal solution is sufficient. 

The methods shown here for the general case are readily em- 
_ ployed for the special cases of the other crystal systems. 


3. Am. Mineral., 5, pp. 204, 205 and 207. 


160 THE AMERICAN MINERALOGIST 


NOTES AND NEWS 


NotTE ON HyDROPHILITE. 
Cuester B. SLAwson, University of Michigan. 


In running a number of fusions upon anhydrous calcium chloride it was found 
impossible to check the optical data recorded for this material in Larsen’s Tables.' 
Anhydrous calcium chloride occurs in nature as the mineral hydrophilite but no 
optical determinations have been made upon the mineral itself. The data given 
by Larsen were obtained upon artificial melts which were cooled, crushed while hot, 
and immersed immediately in oil. He states that the substance is “uniaxial positive, 
w=1.605, «=1.615. It shows a perfect prismatic cleavage and polysynthetic 
twinning parallel to the c axis. This material inverts while in oil to an isotropic 
form, in which n=1.52, and this material is filled with and bordered by a bi- 
refracting material in shreds that has a lower index of refraction.” 

The first part of theseobservations were easily verified but no tendency toinvert 
to the isotropic form was observed, even after being immersed in the index liquids 
for a period of thirty days. Another series of melts were sealed in test tubes, 
in contact with dry air, for thirty days without inverting. The twinning observed 
by Larsen was very characteristic and in many basal sections resembled the 
twinning of microcline. The extinction is symmetrical to the two sets of twinning 
lamellae and in those cases in which the lamellae were wide, positive biaxial inter- 
ference figures were obtained with an optic angle of moderate size. The values 
determined for the indices of refraction were: a=1.600, 8=1.605, y=1.613, all 
+0.003. Described on the basis of its pseudo-tetragonal crystallization, the 
twinning lamellae are parallel to the first order prisms and the optic planes parallel 
to the second order prisms. The resultant interference figure in all cases except 
those few which have wide twinning lamellae, is uniaxial positive. Because of the 
perfect prismatic cléavage interference figures are not commonly observed. The 
series of index liquids used in these determinations consisted of mixtures of paraffin 
oil and alpha monobromnaphthalene. 

Later while working with a series of index liquids composed of mixtures of 
turpentine and cinnamon oil, the material began to invert to an isotropic form as 
Larsen had observed. An examination of the literature of calcium chloride showed 
that anhydrous calcium chloride forms double compounds with many organic 
reagents. J. E. Heindl? prepared a series of alcoholates with the general formula 
CaCl, - 3ROH, where R represents the various members of the methane series. 
These compounds were described as calcium chloride with “alcohol of crystalliza- 
tion.”” A. Lieben’ prepared a series of double compounds of calcium chloride with 
the fatty acids. It is probable that the “‘inversion”’ of calcium chloride is due to a 
reaction of this type with one of the components of the index liquids used. The 
mean value of the indices of refraction of anhydrous calcium chloride calculated 
from the specific refractive energies‘ is 1.599 which agrees closely with the deter- 
mined values. 


1 Larsen, E. S., The Microscopic determination of the monopaque minerals. 
U.S.G.S., Bull. 679, p. 89, 1921. 

2 and * Mellor, J. W., A comprehensive treatise on inorganic and theoretical 
chemistry. Vol. 3, p. 712, 1923. 

‘Warsen, Eas Op ect pale 
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Artificial hydrophilite is probably orthorhombic with a pseudo-tetragonal 
development, the isotropic material observed by Larsen being a compound of cal- 
cium chloride with the index liquids. The birefracting material which later 
develops along the borders of the isotropic compound probably represents a 
further reaction with the index liquid. 


GREEN SPHALERITE FROM SONORA, MEXICO 
R. J. Leonarn, University of Arizona. 


Sphalerite of an unusually fine green color is prominently displayed in speci- 
mens of silver-lead ore recently received by the Department of Geology & Miner- 
alogy, University of Arizona, from the Manzanal mine, near Cananea, Sonora, 
Mexico. 

The sphalerite is massive cleavable, transparent, and varies in color between 
Ridgway’s ‘‘Veronese’”’ and “Rivage” greens, XVIII, 31’, d and 3, respectively. 
It occurs with galena in irregular segregations ranging up to one inch in greatest 
dimension; both are associated with small, prismatic quartz crystals in a gangue 
composed chiefly of massive quartz and included fragments of wall rock. The ore 
generally, judging by the specimens at hand, consists essentially of massive galena 
and tetrahedrite, with some brown sphalerite, in a quartz-barite and older, frag- 
mental quartz-wall-rock gangue. 

The period of crystallization of the green sphalerite and associated galena 
evidently was late in the formation of the deposit. Apparently they occur only 
in vugs or unfilled portions of a vein, and were deposited after the walls of such 
openings had been more or less lined with slender prismatic quartz crystals. The 
galena, partly massive cleavable, partly in distorted octahedral crystals, obviously 
was deposited first, as it commonly rests on and between the quartz crystals, with 
green sphalerite in turn on the galena. Occasionally, however, the order may be 
reversed, or sphalerite may be in contact with the quartz crystals, with little or 
no galena present. Some of the galena has a notably etched appearance. Sericite 
is abundant in all specimens and is conspicuously associated with the older gangue, 
while leverrieriteis prominentin some as a heavy white coating on crystals of galena 
and quartz. 


REVIEWS 


MIKROSKOPISCHE PHYSIOGRAPHIE DER MINERALIEN UND GE- 
STEINE. H. Rosrensuscu, Vol. I, Second Half, Sth edition, enlarged and 
revised by Dr. O. Miigge. Octavo, pp. xvi, 814, with 221 figures, 35 plates 
and 17 double-page tabular summaries. FE. Schweizerbart’sche Verlagsbuch- 
handlung, Stuttgart, published in three parts in 1925, 1926 and 1927. (For 
reviews of the First Half, see Am. Mineral., VII, 1922, p. 211; IX, 1924, p. 172; 
and X, 1925, p. 155). 

This well-known work is a very complete account of the microscopic characters 
of the rock-forming minerals. Miigge has retained the arrangement of the earlier 
editions so that minerals are described in the order of decreasing symmetry of the 
crystal systems to which they belong, while the order within each crystal system 
follows Groth’s chemical classification. He has revised the fourth edition very 
thoroughly and also added greatly to the value of the work by more complete de- 
scriptions of the modes of occurrence of minerals and some discussions of their 
physico-chemical relations. He has also included many minerals not described in 
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earlier editions, especially those found in the deposits of salt lakes. The extent 
of the additions is indicated by the fact that the fifth edition is slightly more than 
twice as large as the fourth edition, and this increase is rather uniformly distributed 
in all parts of the work. 

One of the features of the book is the abundance of references to the literature; 
these are assembled in lists at the end of each descriptive unit; for example, there 
is a list of 179 references at the close of the description of the monoclinic amphiboles. 
The bibliographies are very complete for German literature. The manuscript of 
the book was completed in the spring of 1924 and publications of later date in 
general are not mentioned. 

Chemical analyses of minerals are given only in special cases, such as the amphi- 
boles, for which formulas are somewhat unsatisfactory. Two of the plates are 
reproductions of Dr. Miigge’s diagrams showing the relations between extinction 
angles and orientation of the section for tetragonal and hexagonal minerals. The 
author is to be congratulated upon the completion of a great work of reference. 


A. N. WINCHELL 


ATLAS DER LETZTEN LINIEN DER WICHTIGSTEN ELEMENTE. 

Fritz Lowe. Abteilungsvorsteher im Zeiss-Werk. 44 pages and 16 plates 

of photographs. Verlag von Theodor Steinkopff. Dresden and Leipzig, 1928. 

Price 12 R.M. 

In the booklet the author describes the method of making quantitative analyses 
for traces of elements by comparing the intensities of the lines in photographs of 
short-wave, persistent spectrum lines, obtained from the material under examina- 
tion, with the intensities of the same lines in photographs of the spectra obtained 
with concentrations of the elements looked for, ranging from 0.001% to 1%. These 
percentages represent the number of grams of the respective elements in 100 cc. 
of solution of chloride. 

The set up of the apparatus needed to produce the spark, the voltage of the 
primary alternating current, the capacity of the condensor and the dimensions of 
the self-inductance coil in the secondary circuit are given, as are also reproductions 
of 64 photographs of the portions of the spectra (mainly ultraviolet) which contain 
the lines used. Each photograph has a wave-length scale at the top and then in order, 
the lines of the dry carbon electrodes (ordinary lighting carbons are used), the lines 
from 1%, 0.1%, 0.01% and 0.001% solutions, and again those of the dry carbons. 
This arrangement shows clearly the changing intensities of the persistent lines. 
The elements covered in these photographs are Ag, Al, As, Au, Ba, Be, Bi, Ca, Cd, 
Ce;,Co,, Cr, Cu, Ex-+Y, Ke, Hg; Ir; K; la, Li, Mg, Mn, Mo..Na, Ni. P2 Pb, Pda PE 
Sbwoly snecon, dha, sess heehee Vien Wiz and Za 

In addition the book contains an extensive bibliography with discussion of 
some of the literature on the subject. At the end is a table of persistent lines in the 
order of increasing wave-lengths, stating for each line the element which gives 
rise to it, whether obtained by means of arc or spark, their intensities and the wave- 
length of the next line in the table, of the same element. 

The book contains in compact form much that could, without it, be found only 
by extensive study of the literature on the subject and appears to be well worth 
a place in every chemist’s library, especially of one interested in analytical chem- 
istry. 

D. M. Licuty 
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SOIL MINERALOGY—A Discussion or MINERALOGY IN ITS APPLICATION TO 
Sort Stupies. FRepERIcK A. Burr. vii+82 pages, 6 figures and 4 tables. 
D. Van Nostrand Co., Inc., New York, 1927. 


In this small book of 82 pages the author, who has had considerable teaching 
experience in agricultural and engineering colleges, has attempted to fill a need 
for an elementary text for students of soils. 


After introductory chapters dealing with the physical properties of minerals, 
the elements of soil minerals, and general principles covering the weathering of 
minerals, the major portion of the text is devoted to a description of 66 minerals 
which occur in soils. The effects of some of these minerals, harmful or beneficial 
to plant growth, are also referred to in some instances. Short tables are likewise 
included to illustrate the relative weathering resistance and volume changes of 
minerals during alteration, as well as for the determination of minerals. 


The book should prove helpful to beginners in a short course on soil mineralogy, 
although a somewhat more adequate discussion of soils would have extended 
considerably the usefulness of this text. 


W.F.H. 


PROCEEDINGS OF SOCIETIES 
PHILADELPHIA MINERALOGICAL SOCIETY 
Academy of Natural Sciences, January 3, 1929 


A stated meeting of the Philadelphia Mineralogical Society was held on the 
above date with the president, Mr. Trudell, in the chair. Forty-five persons, 
including twenty-six members, were present. The following were proposed by 
Mr. Cienkowski for junior membership: Messrs. Vincent Kleyla, Herbert Kurtz, 
William Leavitt, Harry Pollock, Lamar Witmer, Robert Morris and Alexander 
Flemey. 

A symposium on “quartz” constituted the program of the evening, under the 
direction of Mr. Charles Toothaker. Mr. Toothaker exhibited a fine series of 
crystals and introduced the subject with remakrs on the general properties of the 
mineral, and its crystal forms. Mr. Boyle exhibited quartz from Hybla, Ontario, 
showing cracks developed by proximity to radioactive minerals. Mr. Trudell and 
Mr. Frankenfield exhibited specimens showing inclusions, both of other minerals 
and of liquids and gases. Messrs. Boyle and Biernbaum contributed remarks on 
the colors, and their causes, in amtheyst and smoky quartz, and other varieties 
of this mineral. Mr. Gordon spoke on the members of the system SiO,; @ quartz, 
8 quartz, a tridymite, 6 tridymite, « cristobalite, 6 cristobalite, and glass, and their 
stability. 

"The chair appointed judges to examine the exhibits made by the junior mineral- 
ogists of specimens gathered during the past year. First, second, and third prizes 
were awarded to Messrs. Day, Squiers, and Gottshalk, respectively. 


SAMUEL G, Gorpon, Secretary 
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PHILADELPHIA MINERALOGICAL SOCIETY 


Academy of Natural Sciences of Philadelphia, February 7, 1929 


A stated meeting of the Philadelphia Mineralogical .Society was held on the 
above date with the president, Mr. Trudell, in the chair. Forty-nine persons were 
present including thirty-three members. Upon favorable recommendation of the 
council the following were elected junior members: Messrs. Vincent Kleyla, William 
Leavitt, Harry Pollock, Lamar Witmer, Robert Morris, Alexander Flemey, and 
Herbert Kurtz. The names of the following were proposed for junior membership: 
Messrs. Frederick Becker and Rolin Harrold. 

Dr. George Rosengarten addressed the Society on “The Inside of a Crystal.” 
The general nature of matter and light were discussed briefly, introductory to an 
exposition of the use of X-rays in the determination of the structure of crystals. 
Various methods were outlined, and charts and a model of a halite crystal were 
used to illustrate the lattice structure. A lively discussion of the subject followed. 

Mr. Oldach reported on two trips to the recently abandoned French Creek iron 
mines. Dr. Cajori reported on a trip to Portland, Conn., where specimens of beryl 
were obtained. 

SAMUEL G. Gorpbon, Secretary 
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Mineralogical Society, January 15, 1929. Dr. G. T. Prior, F.R.S., President, 
in the chair. 

Prof. A. Hotmes and Dr. H. F. Harwoop: The tholeiite dikes of the north of 
England. The suite of tholeiite dikes in the north of England, bounded on the 
north by the Acklington dike and on the south by the Cleveland dike, form an 
outlying part of the Mull swarm. To the Salen, Brunton and Talaidh types already 
recognized in Mull the authors add Cleveland and Acklington types, and anorthite- 
bearing varieties of each. Chemical and mineral analyses are presented, and froma 
comparative study of the evidence it is shown that there are many features in the 
series as a whole which are not in accordance with the theory of crystallization- 
differentiation. 

Mr. A. RussELL: On the occurrence of gold at Hope’s Nose, Torquay, Devonshire. 
A detailed description is given of a remarkable occurrence of crystallized arborescent 
gold in calcite, in Middle Devonian limestone at Hope’s Nose, where it was dis- 
covered by Professor W. T. Gordon in 1922. Specimens many of which are ex- 
tremely beautiful have since been obtained from five distinct veins. The gold varies 
in color from a bright rich gold to almost silver-white, and has a silver content 
of only 1.89 to 8.41 per cent. 

Mr. H. E. Buckxtey: Crystallography of some organic compounds. Collected 
records of goniometric measurements on crystals of various organic compounds. 


W. CAMPBELL Smita, General Secretary 


